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Abstract of WO0017948 

An electrode material for a negative pole of a 
lithium secondary battery containing particles 
which comprises an amorphous Sn.A.X alloy 
having a substantially non-stoichiometric 
composition, wherein A represents at least one 
element selected from the transition metal 
elements, X is an optional component and 
represents at least one element selected from the 
group consiting of O, F, N, Mg, Ba, Sr, Ca, La, 
Ce, Si, Ge, C, P, B, Bi, Sb, Al, In, and Zn, and the 
content of the component Sn [Sn/(Sn+A+X)] is 20 
to 80 atomic %. An electrode structure for a 
lithium secondary cell composed of the 
aforementioned electrode material for a negative 
electrode and a collector comprising a material 
which forms no alloy with lithium in an 
electrochemical reaction, and a lithium secondary 
eel having a negative pole comprising the 
electrode structure. 
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(57) Abstract 

An electrode material for a negative pole of a lithium secondary battery containing particles which comprises an amorphous Sn.A.X 
alloy having a substantially non-stoichiometric composition, wherein A represents at least one element selected from the transition .metal 
elements, X is an optional component and represents at least one element selected from the group consiting of O, F, N, Mg, Ba, Sr, Ca, La, 
Ce, Si, Ge, C, P, B, Bi, Sb, Al, In, and Zn, and the content of the component Sn [Sn/(Sn+A+X)] is 20 to 80 atomic %. An electrode structure 
for a lithium secondary cell composed of the aforementioned electrode material for a negative electrode and a collector comprising a 
material which forms no alloy with lithium in an electrochemical reaction, and a lithium secondary eel having a negative pole comprising 
the electrode structure. 



^nmizmt^mmitm.f&Qimn sn • a • x ^^s^sia^sM 

M#^M7cm<Z)4'^6ii«n^ / >^< it>-S©7cm$*U, Xte, 0, F, 
N, Mg, Ba, Sr, Ca, La, Ce, Si, Ge, C, P, B, Bi, Sb, Al, In, Zn 

a>efifc*#a>&jSttn*#&< £t>-s©7c*£*-r. <at, x«, ^^r 

£nT^fc<T&«fc^. Sfe, ±E*a» Sn • A- X ^0«J^7C* Sn © 
"aftfcL Sn/ (Sn+A + X ) = 20" 8 Ogf%T$5. ] 



AE 




DM 




KZ 


$?77fy 


RU 




A L 




EE 


=>7 V-7 


LC 


■ty Yfvyr 


SD 




AM 


7^*-7 


ES' 


> 


L I 


V tf-yy^^^y 


SE 




AT 


tf-J* hV7 


F I 


7 ^yjyy 


LK 


7s V • y y% 


SG 




AU 




FR 




LR 


V^V7 


S I 


*0*?x=.7 


AZ 


7Mfi"<>( is* > 


GA 


W£y 


LS 




SK 




BA 




GB 




LT 


V Y7~7 


SL 




BB 




GD 




LU 


fi,$*zy-ffi,tf 


SN 




BE 




GE 




LV 


7hV47 


SZ 


B F 




GH 




MA 




TD 




BG 




GM 


#y\?7 


MC 


*7Z2 


TG 




B J 




GN 


*-7 


MD 




T J 




BR 




GW 


*~7 • 


MG 




TZ 




BY 




GR 




MK 


^tr V-7 B=L-zt* 7 ?4 7 


TM 


hA^s^y 


CA 




HR 








TR 


KA-3 


CF 




HU 




ML 




TT 




CG 




I D 


y>y*isT 


MN 


^y^fv 


UA 




CH 




I E 




MR 


*-Vf=.7 


UG 




C I 




I L 


y*73L/u 


MW 


^79<< 


US 




CM 




I N 




MX 




uz 




CN 




I s 


7 A 7*7 yY 


NE 


^x-A- 


VN 




CR 




I T 


4*»7 


NL 




YU 




CU 




J P 


0* 


NO 


/-a^x— 


ZA 




CY 




KE 


*-7 


NZ 




ZW 




CZ 




KG 


*fr*7fy 


PL 






DE 


M* 


KP 




PT 








DK 




•KR 




RO 


/I/-7-7 







WO 00/17948 



1 



PCT/JP99/05092 



10 t, mzv^-v kzz&nmt^o) ©tiffltitf, iw^ffl^fct 

tfrz, iktj%mmfcz<D%nmmzTft$ntcmtiz&v^mzmm? 

tzmt}znt>ffinmtf&^%m\zmmLTfkffi*¥mk?z>, mmv-F 

co 2 , no,, mkfc%ua*$ts*nm&iz%t>z>yin&wmisU 
^t^?w^zfi?zn%&mmz&^T&m2n%-&nmz-D^T. 

30 ft'l4^(cLTiiX^;U^-^^cD-^€m^ffi%^^#$nT^?) 0 Z\(D 



WO 00/17948 



2 



PCT/JP99/05092 



J 
1 

5 B#OHJ&T> Ut^A-T xf->£l FbI^t-V >^-7J 1/- hTS U^A 
771" h{C^^$n^^-^>tf^^^^^t4#lK(Cffl^7cP 

Z>»im&rf&Z>° ftoT- HH£#-#>*m (^777-fh) TffUJ&l" 
-5 U ^ A-f ;f >S^T!i> -fftftlM ^ £ d £ (ilftt 

20 ubi,^ c-5 vtzZLtfrb* m^vT-VA^TtymnvMf&xit. &m 



WO 00/17948 



3 



PCT/JP99/05092 



£ Jg ^ b fc £ S & > 3fc ^ « £ n b & JR t U £ A <D £ £ £ £ ffi 1 3 ffl V »fc X 
20 ^¥8 - 6 4 2 3 9^&$g> HF^f 3 - 6 2 4 6 4#&«, 

<RrBB¥ 2 - 1 2 7 6 8^«» # HUBS 6 2 - 1 1 3 3 6 6 ^£$g, ft HI PS 

62-1576 m&m* #r^BS6 2-9386 6^$g, RtmPBws 

4-7 8 4 34Ml:ffii$^Tl^. b^b> cn^O^ilCd tu 



WO 00/17948 



4 



PCT/JP99/05092 



•a) 0 

^Oi,8TH INTERNATIONAL MEETING ON L 
10 ITHIUM BATTERIES CO EXTENED ABSTRAC 
TS WED-2(P69~72) mz rXittj tBWt 

i£&£i*5C:£T, ftWlMXcM/^ (2 0 0~4 0 0 nm) MZMlfc 

•tzztwug* mmm(Dm^^w< (^3 Mm) ufctituf^AS: 
15 tm\zbtcnmr\ v )vmm^±t^m^m.^nx^^> 0 

^tzmBJCffilZte. 0. 2 5raA/cm 2 ©lMT, 1. 7 L i / 
Sn UXlIfifcOl. 7fig<7)L i ch^r&fbT £T3t«U 0. 
9 V v s L i/L i + £T<D#5t€£ii# D jg L fcfWC^fc ^T. 111. 0 

mmoim ©nsft-t \z mm iz x x^& $ -&r t# e> ntz s^fim x 

20 #2 0 0 0 ~4 0 0 0 nm©«Il:Wl/T. 200~400nm 

(DXX%L?(DmMmt)4fe, Sn 0 . 9l Ag 0 . 09 9 f&, Sn 0 .„Sb,. JS £ 

#&TXX&&£i«fS2i*fc$£. fii^+KX ^2 0 0 0-4 0 

0 0 nmt^SI^M^tlSCiW^n^*^ - cDi§£Hftl<h IT 



WO 00/17948 



PCT/JP99/05092 



Hfc, ^fl¥5- 19 0 17 1^&?B, #l¥ 5 - 4 7 3 8 1 ^&?B, 
^^BS6 3 - 1 1 4 0 5 7*l&«. RtfftBB 6 3 - 1 3 2 6 4-*&*fc 

2 3 4 5 8 5^^$gtCtt, U^A^®KU^A<t£MP B m£^££;& 

&P?0g6 3 - 1 3 2 6 7 «<£>7;U5 - ? A££££&0iJ 

iLfc# H B H S^JSi:U^^Ai:^m^^#W(C-&#^LfeU5 1 ^A-&#$ 

&HS¥ 1 0 - 2 2 3 2 2 1 A!, Ge, Pb ; Si, Sn, Rtf Zn 

25 )Um$i<Di) ^^A-^^m^^^ttllilT^^o 

^±a>^7c<fc^{c, (Uf)AOifl:- M7c£Jft£*'J 

jets— #^?&) Ttt. x^;i^-&jf ^tg^iM z )vmifr(D&mifri\: 



WO 00/17948 



6 



PCT/JP99/05092 



15 @#) tt; ^StWfc#fc#MSfcJfcffifi!G0#ilff Sn • A • X £ 

&frbU&& z ?*$t}'?2>Zt*mmt?%b<DT&Z>o mrt Sn • A • X 

XkL 0, F, N, Mg, Ba, Sr, Ca, La, Ce, Si, Ge, C, P, B, Bi. 
Sb, Al , In, RZSlnfribUZ&frbmifnz&tzK <h fe-fficDTC^^^Tc 
20 fit, Xtt, ^WSnT^^<Tfe«kU. Sfc, ±ffi*SH Sn-A-X £ 
^CD^^jcm Sn £JS&/*7C$ Sn, A MXcD&tcH (JSf) <7) 

JSHHRfc*5HT\ Sn/ (Sn + A + X) = 2 0 " 8 0 JgCT % Tab § . " M« 

#wtc«, $r£#£ft sn • a-x zikumnm 



WO 00/17948 



7 



PCT/JP99/05092 



lif^feOT^^o M'J^A-#mMH lM^,>H#ift7^fi<> »m 

15 

20 0 7 11 &$T3^»!l4 ^is^TWKLfc^SRS n -C o££fft* 

25 £7f1~E!T&&o 

111 OH l£j£TS###l 3 £*5tt£#X7 XfflS^©XJ»|§Iilf 

mi in &mTz^%M4\z&tt&mW)^)\'mn'&<DxuiB\tiT ; ? j r-- 



WO 00/17948 



PCT/JP99/O5092 



5 B14H ftJBTS^JfiWl 2 5 K:mt*tW8lg(#iiR{t) 
ftOXilftlsI^-V- h&^THT**. 

15 HI 9H S^ISW 1 6fc4$tt*No. 4(DUn\Z-D^X(Dm^ 

02 OH ^izJif -S^JfiOT 1 6 K&ttSN o. 5<Dtfmz-o^T<Dmm 

|2 1H giTtSHifiW 1 6 CfettSN o. 7 0W|sK30^TOjiM 
20 3j5~;p^;uffia«ox»lHi»f^-i'- b£^T 

02 2(1 6 K&tt&No. 8©tflCO^T©l. 

M^-^SjP^a^WX^IlI^^^- h^t@T^§. 

02 3 H ^j^T^HiS^J 1 6 C^^^N o. 9<£>$mi;:^T©j£ 
Mtf-^^UfflgMt&S&OXlSIIItfr^- h^StlT^^. 
25 H 2 4H ^ifi-rsmfiW 1 6 {C&tt£N O. 1 1 OUmz^^XO) 

0 2 5 II &i&'fZ%1&M 1 6C:fett5No. 1 6 ©tfSHlOtrsTG) 

ji s # - ;b s ; v 98. a hu £ M a & © x m m ft ^ * - h £ ^ t h t & & . 

@2 6H tia>T§HMf!l 1 6 (C&tt&N o. n <du$\\z-d^x<d 



WO 00/17948 



PCT/JP99/05092 



ii s 4^ - ; v s ; u M a bm £ sa a %. o x $£ 0 & ^ * - h £ * f B t* * & . 

it m # - ; i/ 5 j v m a & © x ft 0 #r ^ * - h & ^ t m t * & * 
@3 3tt, 'ikmtz^mm 1 6 i:*W5n o. 2 ec^n^^T© 

15 iSM#-;U5JU*!ia^OX«lHl»f^ir-h**"t"BI , r*2>. 

03 4H «ifi-r*^«SW 1 6l^t)5No. 2 7 ©tf&KO^T© 

20 @3 &a&-t zmmmi 6»c*msNo. 2 9©tiiii;^^T© 

i 3 9 tt, ^1-§HJgf!|2©®^0^^€ffl^^^t-|ilT^^). 
El 4 0 tt, !£$-r&###J 6 BIT&S. 



WO 00/17948 



10 



PCT/JP99/05092 



i)?yj±r. > <kni&te~D^T(D±.MLfMm$:M&:'f'<< , U3^A 

¥M.m\kUJ&V>imn Sn-A- X££^£&£&^£^W-f 3 

s*m (BP-&, T«i^Lfcmfii«iig^*^ffl'rs«^, cins-e 
ofco z\<DWAvrcmm\zg-3< ^ot^s. fjfe#n» 

Sn • A • X££©iS Sn • A • XCO^T, A fc£, M^JStcS© 1 ^ SStf 
tt54>&< <ht> — a©7cKt&^U Xil 0, F, N, Mg, Ba, Sr, Ca, La, Ce, 
Si, Ge,C, P, B, Bi, Sb, Al, In, TkXf- Zn j&>£fcS3*a>58tf*l**J>fc 

±f2#HSt Sn-A - X-&^:0«lfiJc7C^M©^*tt, £tlf$7G^ Sn, A, &. 
tXXO^TC^ (M^) ©BHHfcfcfc^T, Sn/ (Sn+A + X) = 20 ' 80 

^^*T-Sc Si r#{L^*f&J£ffiJ&0# B H B »££j ^®J^±©£JS 

§o £ D JM^WKte* *»Mfc*tt-5 r#nst£&J ©7tS§£I/M> Hi: 
H»£ftoTV>S&JRIHHfc£4fe (&fliJWfcI£^iE*J£WUfcj£&R£"fci:£: 

te, Lfz&mffiit&yittegte&hCDT'&Zo m%.\Z* Sn-Co 
Sn<h CoOJ^^it^fffim^filSJfC^^tlS.SnjCOj, SnCo, 



WO 00/17948 



PCT/JP99/05092 



Sn 2 Co (D&f&tf&mfflit&Mr&ZZ ft btlT^Z. tZ 

6*<*58w©#<fc#M»taj*© sn-co G&(Dumik\z* 'i&m-fznmmiz 

r#a« Sn ♦ A • x^&a^ftS&^j tt> J^T(cjzK^ 

(1) #ftJt*8©*0 Sn • A • X-^&ife^ 
15 (2) ^Iffl$±l:tU ttfttt^Wr^Sn-A-X^^lft^ 

(3) SSfl^tM X (100t>^hD-A = 10t/^-HI/* 
ffi) (D/hZtZ-rS V UX^ U ><D Sn • A • Xti^Uf- 

(4) buIB (1) ftS (3) (D^tl'enizm^fc Sn • A • X-&&fitfP*i, 

20 ^fksnfca^. 

a^f^fcra^, *5SW©«*S*itfttt, S5£*TiM*;i'#ffo 



12 

WO 00/1 7948 PCT/JP99/05092 

10 A • Xp#^b^5tf ^Mt^t)©T$§, |# B B B gSn-A-X^ 

&n&^£K i: t>-®<2^T& 0, g#ISSn • A • X^^O^^ctc 
^T$)-57C^Xtt, ±j£L£:<fc? 0, F, N, Mg, Ba, Sr, Ca, La, Ce, Si, 
Ge, 

15 C, P, B, Bi, Sb, Al, In, JkTf- Zn ZU&WEfribM&tl&'PfcK th — 

m<D7tmT&z> a mt2ffij&7tmAtcz>m&&m7tmte. ^sku cr, 

Mn, Fe, Co, Ni, Cu, Mo, Tc, Ru, Rh, Pd, Ag, 
Ir, Pt, Au, Ti, V, Y, Sc, Zr, Nb, Hf, Ta, 

20 ^miztettZMmt^ms n • A • CuK«i(DXM 
fcfc^T, 20-20° - 50° ©«BB»CHnslf-^©¥«iB^ 
KttO. 2° U*±, J;D$?£L<«0. 5° Sk±, 

#&9JK::fett<5flH3#IIKS n • A • X&&«> CuKalCX 
25 ^IUiff(C43^T, 20 = 40° - 50° ©tfcfflfcSm* £-*©¥fit*B**, 
#£L<te0. 5° £U> £D£F£L<tel. 0°£l±©feOT»5ui 

*»WtC*5^*W8B^a»S n • A • X££frb&3ftHP«, XH@#r 
##rfrbtm£n<5*Sil^<E>*#£ «l/< tt5 0 0 ART. <fcD£?£ 
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b<«2 0 oAJET^HKfl^lX.ttl 0 0A^mi>ui^gSlK ■ 
#f§BJK£tt&im2#JISf S n • A • X&&*>e>fcS& : Ftt, ¥ 

1 jum Till 0 #mG>$6fflT&5d£j&*a£L^. 

Sn • A • X£&£'>&< tt>3 oSft%xtt^n^±<z)*^w-r§t>© 

io 

Jfl«g*tte, ^£t^£8 0S*%7JrS 1 0 0li%Oitft5ut^I 
) ^It^ut^Tf^). MfB&g^CD^WSte, 111% 

^w©iiB#^ss n • a • x^&^&s&^kL <d% 

ric7C3SXtLT»*7C*Xtt/R^7iy*7cai*^Lfe^*^Tfe, '> 
d:i9»Sb<«0. lMtt%ft5 3 JtM%<AiElIT*&& 0 MSB 7 v 

25 *^0*l«Sn-A'X^H M^^r^WLfc d ttf 

( 1 ) *fPJ<D#H5f S n • A • X££«U SnTcl^C, Pb, B 
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i, Al, Ga, In, Tl, Zn, Be, Mg, CaWSrA^W 
m (a) , f&±g&JR7C**>5ft£«Kb), RU* * u-i FjtW £ft*# 

EJfr±£&«7C**>&te5#(b)tt, La, Ce, Pr, N d , Sm, E 
5 u, Gd, Tb, Dy, Ho, Er, Tm, Yb, RtfL ufrbte&btt 

-z&zzttfmzis^o %tc. me^ck F7c**^as»(c)tt, b, 

C, Si, P, Ge, As, Se, Sb, RtfTe^f.ft5fc©T*5i 

(2) *^QJCD#^MS n • A • X£&tt, S n/cH^lC, itufB^ (a 

(3) *%W<D#&ns n • A • X&£te, S n7C*^»C> fu§Bg¥ (a 
15 (4) ^aj^ifalSn • A • X£&tt, Sn iijf3i$ (a 

(5) *^^O^iSSn • A - X^H Sn7cS^^(C, ifiB^ (a 

20 I"*. 

(6) #3893<£>#il^S n • A • X^^te, S n7C^&*M::, frlBH(b)^ 

( 7 ) ^(D^if S n • A • X£&te. S n7C^J£W^ H«f3l¥ (a) 

25 a*5afcfn*-7c*, MEsao ^e>a«n«-7c^, Rzsmmm(c)^ 

(8) ^^©#iISn -A'X^H Sn7C*^tC, Si, Ge, 
Al, Zn, Ca, La J&XfM gfrt>fc%%$frt>M\ZtlZ>-7t%t, Co, 
Ni, Fe, Cr RtfC u 6atfn5-7C**fr*t* t) 
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(9) *5S?l0*i§Sn-A'X^H SnytmUtUz., Si, G 
e, Al, Zn, Ca, L a RZfM g ^ ZtzZmfr b Sfc£n3-7n^ £ , 
Co, Ni, Fe, C r RtfC u b&3f^ bil&tlS-- 7C^£, C, 

m?*MX\*l 0%^±S&5tf>7W£l><> 1 2 %£U:&&50J&*<fc0 
10 $?£L^ 0 m^©+h<X0S3Q:*3 7C^±S:^ffl-r5Z:iTAy 

is (i) snjtmt, ±$?,A-TK£nz>m&&m7tm, co, ni, Fe, 

Cu, Mo, Cr, Ag, Zr, Ti, Nb, Y , &£ZS Mn ^^^5i*^Ifin§'> 

Sn-Co Sn-Ni #H®£&, Sn-Fe#S«£&, Sn-Cu 

#H3?£&, Sn-Mo Sn-Cr #HK£&, Sn-Ag 

20 Sn-Zr Sn-Ti #HSf£#, Sn-Nb #H,St££, Sn 

— Y #HH-&&, Sn-Co-Ni ^SiS^, Sn-Co-Cu #HK£&, Sn 
-Co-Fe #HS?£&, Sn-Co-Ag Sn-Co-Mo #HSf£&, 

Sn-Co-Nb #H»&£, Sn-Ni-Cu #SH£&. Sn-Ni-Fe 0§kM& 
Sn-Cu-Fe Sn-Co-Fe-Ni -Cr #Jf.K£&, Sn-Co 

25 -Fe-Ni-Cr-Mn #Hft£&. Sn-Co-Cu-Fe-Ni -Cr #HSt&#, Sn 
-Co-Cu-Fe-Ni-Cr-Mn Sn- Zr-Fe-Ni -Cr-Mn #HSf 

Sn- Zr-Cu-Fe-NM -Cr-Mn ^HM^, Sn-Mo — Fe-Ni — Cr 
d^, Sn-Mo-Cu-Fe-Ni -Cr-Mn Sn — Ti — Fe — Ni 

-Cr— Mn Sn-Ti-Cu-Fe-Ni-Cr-Mn '*ftS5-&^, Sn-Ti- 
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Co-Fe-Ni-Cr-Mn # B B H K-&^, Sn-Y.-Co # B B B «£:&, Sn-Y-Ni #Alt£&, 
Sn-Y-Cu #AK£&. Sn-Y-Fe #A«£&, RtX Sn-Y-Fe-Ni-Cr #AK£ 

(2) ±15 (1) H8B«OiBlJ^H±IEXT^$n57C^TfeS C, P, B, 
5 La, Ce, Mg, Al, Zn, Bi, Si, Ge, Ca frbfcZMfr 6 A 6kf*l3'> 

Sn-Co-C #AK£&, Sn-Ni-C #Hft-££, Sn-Fe-C lEAK^ 
Sn-Cu-C #AH-u&, Sn-Fe-Ni -Cr-C #BiW&&, Sn-Co 
-Fe-Ni-Cr-C #AK£&, Sn-Cu-Fe-Ki -Cr-C #A®£&, Sn- 
10 Co-Fe-Ni-Cr-Mn-C Sn-Co-Cu-Fe-Ni -Cr-C #ASt 

Sn-Co-Cu-Fe-Ni-Cr-Mn-C # B B B f?£#, Sn-Co-Mg #Afl 
Sn-Ni-Mg #AK£&, Sn-Fe-Mg Sn-Cu-Mg 
#AK£&, Sn-Co-Mg-Fe-Ni -Cr # B B a K^^. Sn-Cu-Mg-Fe-Ni 
-Cr #AR£&, Sn -Mg-Fe-Ni -Cr # B B B «££, Sn-Co-Si #HSf 
15 Sn — Ni — Si #SR^^, Sn-Fe-Si #AS&&, Sn-Cu-Si 

#ASC£&, Sn-Co-Si-Fe-Ni-Cr#AR'&&. Sn — Cu — Si — Fe — Ni 
-Cr #HK£#, Sn — Si -Fe-Ni — Cr #ASt-&£. Sn-Co-Ge #HM 
Sn-Ni-Ge #AK£&, Sn-Fe-Ge ^il^i, Sn-Cu-Ge 
WMiUS^, Sn-Co-Ge-Fe-Ni-Cr #ASt£&, Sn-Cu-Ge-Fe-Ni 
20 -Cr #AK£&, Sn-Ge-Fe-Ni-Cr # B B B ft££, Sn-Co-La # B B B ft 
Sn-Ni-La #A®£&, Sn-Fe-La Sn-Cu-La 
#AR£&, Sn-Co-La-Fc-Ni -Cr # B B B M^^, Sn-Cu-La-Fe-N'i 
-Cr #AK£&. Sn-La-Fe-Ni-Cr IN^M^^, Sn-Co-Ca #!Hf 
Sn-Ni-Ca Sn-Fe-Ca #ASt£&, Sn-Cu-Ca 

25 #AH£&, Sn-Co-Ca-Fe-Ni -Cr #AK£&. Sn-Cu-Ca-Fe-Ni 
-Cr #ASI£&, Sn — Ca — Fe — Ni -Cr #AK£&, Sn-Co-Zn #AK 
Sn -Ni - Zn IpiS^^, Sn-Fe-Zn ^SS^i, Sn-Cu-Zn 
#AS£&, Sn-Co-Zn-Fe-Ni -Cr #Hfl&:&, Sn- Cu — Zn— Fe — NM 
-Cr #AR£&. Sn-Zn-Fc-Ni-Cr #Aft&&, Sn-Co-Al #Aft 
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Sn-Ni-Al .Sn-Fe-Al #SK^. Sn-Cu-Al 

Sn — Co — Al— Fe — Ni-Cr pi, Sn-Cu-Al -Fe-Ni 

-Cr #HSI£#, Sn-Al -Fe-Ni -Cr imm&£, Sn-Co-P #H«£ 
Sn-Ni-P #illt&£, Sn-Fe-P Sn-Cu-P 
5 Sn-Co-P-Fe-Ni-Cr #H.fl£&, Sn-Cu-P-Fe-Ni -Cr # 

&ft£&, Sn-P-Fe-Ni-Cr #SK&&. Sn-Co-B Sn 
-Ni -B #^Sd^, Sn-Fe-B#HK&&. Sn-Cu-B lllpi, Sn 
-Co-B-Fe-Ni -Cr #HK£&, Sn-Cu-B-Fe-Ni -Cr 
RtfSn-B-Fe-Ni-Cr 
10 *5293©#fiRS n • A • X£&&, L i tgS£ 2 11^ %7}S 3 OUT 

#S891©#ilSIS n • A • X£&te> S^7cSKN)Xtt/RUf«fEii7c3tl(S) 
SfflfB#BSSn • A • X^*6&SSftt. 8#IRSn • A • XS 

i*t5©^atb^. 8KIEffifiM*lK<i:UTtt» #Ir»&JRStffcW££tr 
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mm\z£-DT. Mu%m t tt*mu%%wx-\zumt%xm*&t'tz>z\t 

nmtf\zMfz&mm*M£v. ^\z^cxmm^mmLx^~x hwm 
i^iii, m^-x bftmmzmmmmfc±\zmm'tz>xm*®.^-tz> 

sit* ±Mvrc&?iz. vT-v&-&mm<Dmmjj&*&m 

0mn&±izmnvTffitzMmtvT(DnMffimw*Bi&?zxm&%-f 
15 munmu^mmmn^±\zmmr^xn^n^r^>z\t^x^^. z.o 

tzmnfcxizmz-f z>xw.*&tt z> z. t^x^z* 
j^Ttc, *mw%m&m^xmmirz> a 
20 mmmmm 

0 1 (0 1 (a) ROqill(b)) tt, ^Ofiaft^T'Jf'JAi 

£&flrr&, ±aiLfc*ass n • a • x^^^/^iiiffi^tt^ 

£55) S^wr*«S«*ffl^fc«Sfl|jt#i o 20»fiii*« 

25 ^wfc^-rm^-e&a. 0 1 (a) a, ii#ioo±i:, nata^a 
m&i 0 2 £^t 0 01 (b) 1 0 0 x\zmmunm 101* 

K>tT^5M«IJfi<*: 1 0 2 £^T. 0 1 (b) (c^W-smffittft/l 1 0 
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&mmm 1 o 5TM^nt^5.^, 01 (a) Rt/inwTd mn 

\z&-DT\tMU# 1 0 0 ©M®l:ittl)ii^T^^, 
5 ^fS^Si^^W^^^^T^SCtT, ^tiL^WCWIK ( 
ti^fcfe, li©«S«J^ti§. Hie, £©#ftK£&«tfPA«, #H> 

m,n<D&.M(DBmtt%< . MtM»< Diiuc:«fcg, ^7^^*^ 

(1) nil (a) ommmmfc 1 0 2 *^Bi©tifkfs^TUf 

20 #10 OiCMt^uiiaOfflTt^o 

(2) mi (b) Id^-f 1 0 2\t. #S89i© , J3 1 £A££& 
{tt5#ilffi^ff S^IS^^fif 1 0 3, #m*SBtltt 1 0 4 , 

f£^-X h^Hftft 1 0 0_h«7fTU ftilT, mffitmS 101*1 
25 «#1 0 O±IC»J«"rS££KJ;0fe«T£*. i&glCJfcDT 

□-^yi/x^T^iJTstiwi 1 0 1 <Dm&xit&&%m&tz z 
mnwi 0 0) 

mmw loon *t«f©wsit;-effiRts*iiitsa*J:<Mi/, 
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i o o /imssfeb<«^-nwT(7)^riB "ii" £fa$n£$a8t>&£?-5. 

15 ffitt^JI 10 111 HSIB*S©^S[ : ?©*T«lfiJcSnfcJiT*oT ! b, 

mffi®ttt&m\*> &z>^temMm*M& j &-f\z±.$?,±ti (gp^> mite 
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lfg^±OM^¥ , #cD7r^itTttC e, Sr, B 
5 a, Ca, Pb, Bi, La, Y£#£tfSns. Sfc, 0. 9{g^T0 
0^^^©7n^i bT«R u, Ge, Zn, Cu, Ni, Co, Fe, M 
n, Cr, V, S, P, Si, Be, B, C, Ng##tf£>tt£. £7C& 

D-7$;k Kiiiatesjk 5 ;u , 
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10 £>-f£ S nTG^/iS S n&m(DB3i. 7C^Afc^0f^©S^^S©t»*, 
RZ$7€%XtzZ> 0, F, N\ Mg, Ba, Sr, Ca, La, Ce, Si, Ge. C. B. B 
L Sb, Al, InW Zn CD^<ZV>&< 

15 a • x(Dfcmmi$.£LT±m (D nm (8) (c^j^LTc^^^wr^ii 
20 ®&%mnttit£m^K>fti£L^ 0 

ir;Uo-x, 7 7°p e;U-feJI/D-7^ hh'D^y^fjl/t^n-^, h 
fp + ^x^HzjI/p-x, t Fp + ->ypt:ji/^^;i/-fe;i/P-7N, ~>7 

f^h7>, 7>^>, #u turns' >, tfu^+^x^-ux #uk 

- tfx;i/ tf D 'J K 7 7tf7=fA, h7^J*>b^ > ^UtfX^J-fe 
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3 7 yffcX^U >^U 2 7>y(bX5F-l/># , JT-, X^|/> 

-4 7 y^X^l/^S^'J-?-. 4 7 ^{bX5 : -l/>-6 7>y^7°P t: 1/ 
>*M£^U V — , 4 7 yfoXj-Vy-rt-? )V-*U7 )V*)V\f.~)V3L- 

T — ;|iJIfl/>> #U 7°Pei/>^(7)^U^-lx7^ > ; X^l/>-7° 
20 HJMB^A'y^^&S^tfTM^^^ >ti-^>7&(gM1- 

€^^fST-r§o tot, Mismsfcrnji v>&mt. 

L<te2. 0-3. 5g/cm 3 ©*6H, <fc 0 L < 12 2 . 3-3. 0 
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girt s^^^-ft^ 

CuKa ftfttc J:§X ££[eIJ/t##t «fc 3 @*r * i:Wt & t? - * £ 
Sllc, 7FH^36f&4ifl!lS:D S C (differential scanning calorimeter 
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*%W<D#&mS n • A • X^^I:^^T0SS n • A • X\Zfct)Z>±. 
MiOl&BflTte, i# B H B lS n • A • X££(Dffij&7tmS n , A43<fctfXfcj\ 
5 Sn/ (Sn+A^-X ) = 2 0-8 OHf %©iitfeoT^T, teH 
S n(Df^# B B a MS n • A • X£& + tf)Jfc^ £*) te» 2 0-8 

Ogf^T^^. La>b&^b, M7t^Sn0it^ (!P£, £*) tt, 

4 OHf %7517 Olf %©J61Ti&5. miffif&Ttm S n , A* 

10 «fctfX<D5fc*©Jfc^ (Jf^P%) O^'Mi, ffSl/<liSn>A0l7C*> 
XOlTtm. «fc D$?£b< ttS n>^A©7C^>^X©7C^. <Dg^£& 

£fc> *^BJ<DMfE#^SS n • A • X£^b&£# B e B 8^£W-f £ 

15 £b<«2 0IiCT%ftS8 OM^^fflT&O. J;OffSl<tt20g 
f%71S7 0Jf^%(D^fflT$>0, Jgfc#£L< «2 0 HC^ftS 5 0 M 

£b<, lgf%7)S4 OfC?%0$£a#<fc 
20 *%BJ{c*5^T«> #JSf£#¥fI> sfe^ttv an der Wa a 1 s 

< d <h K <fc ot^SS^l^U 0 gfcfcfc 0 , b \z^ 

25 (;g:^t<&^. 

fWXO/h^/iC, P, B<D7tM<Di&\ZbO. NOlf.lt'f XO/h 
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Lfc<fc5lc* 0. 0 5S*%75S5Sft%0«£ffl^jff^ 

^fgBJJKl&^Tte, Sn, A 1 > S i , G e ft E (O^MytM^^MMM 

« a* what's ct^s e>icpj&K:ft5. 

£ bt;:, fflT8B#SftS n • A • X££«, L i 7G^t£ 2 BR^» 75 M 3 0 

n , s, se, Rt^Te*^^*»^e»a«ns-aaet±©7c 

N, S, Se, RtfT e frP>UZ>&fr*>Ml£tlZ>— ltSI&±©7C*£i?r5£ 
XtemJsBN, S, Se, RtfTe^6ft£S*^£5m*n*-&8&±©% 
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0. 2°^m§ut:0WiK, 0. 5 6 J^i:Tfe§ut#J:r)|(fS 
L<> 1. 0° U±.fcZ>Ztrf~g.\Zft£L^o CuKa|£DXl 
5 [stfjT££tt3> 2 0 = 4 0° ~5 0° (D^m^ti^^- $ <Dm&W, 
0. 5° U±T&Z>Ztf)W£L<, 1. 0° JK±*5>^t^ck0ff*L 

#SK Sn^&0CuKa*ftK£cfc*XfclaItf#*rTtt, HI#t£! 2 0 = 
2 5° - 5 0° fcfcf-^SWSn, tH^alHliFT^ 2 0 = 28° - 37° 
10 @tir^2 0 = 4 2° ~4 5° fd±^tr-^*«S^$n, Sn^WS^*# 

SnlHR^fcDS;*^. 4 0U^£AIjiC^£&O&tf£<t7Wbft 
T&D, 9 ©3f8i&£te* 7 9 0 Ah/k gW3, i^77 

7 ^h©3 7 2 Ah/k gcfcDfe, 2 (&&±3lftWK:fl5&*fcTg ZW* 

&&£0. 5 Atm7!?Ml 0 um<D$m\Z~?Z>Z\ ttf£Vtt£ L^„ 
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5 ^K&2 0 0 ART^faBK, Kfcjfft; L<ttl 0 0 AETFOftfflfc 

^fcX»l3^ft»©lf-^©#<ii<Btia^fft^e)*©S c h e r r e r <D 

Lc = 0. 94A/ (j3cos6) (ScherrerO^) 
L c : jgH^tf)*^ 
15 A : X^t'-AOtfi 

ftKffi©tt£^tt (1-Ia/Ic) X100 %T&£ 0 

bio. 
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Mfd,&mB*<Dlti£:ffim\t, *'XlM^fcBET (Brunaue 
r -Emme tt-Teller) &TH-$J$n& 0 
10 C#llft£&&^<£iHt;iM) 

ms&n.'f-vmm ^m^mitmm^v < \t? yitmwDk-zwsttrz z. tic 
it mis u &f£T % is tf e> n s . 
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0 2 tC^T #S8W0«««lii#T&*£8 2 0 2 <hM2 0 3 
-T^->f5##: 2 0 4 Sr^bT*f[6]L«toA^v>^ (^r-X) 

2 0 7 fidiR^tU |«2 0 2 tII2 0 3ll ^««f 2 0 5, 
2 0 6 MbTl^. 
15 03;UOTl (a) Xttll (b) twt«k5!4*iijfi# 

$ti2 0 2KJfl^*££K«koT, ^i2 0 2 tt^MNf t U A 

nst*s£wu *gii^iMx7M£^#iifs&&& : Ptt. ^mut^u^ 

AOMfcXA-XKtf frflSdihtCkoT, ZtlZ. 
(t!2 0 2) 

25 |gljl!<0«ffi«ii#l 0 2 £&<0i$&fflT#£. 
(M2 0 3) 
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5 SfiLTte. g^&JB&ffcft, II^IMi, M&&jR£fc#K U^^ 

£UTte> W&fcE, d&*£^« f &£WT5&JS7C$TfctK Sc, Y, 
7>*/-fh\ 797/ 4 \*. Ti, Zr, Hf, V, Nb, Ta, Cr, 
Mo, W, Mn, Tc, Re, Fe, Ru, Os, Co, Rh, I r , N 
i, Pb, Pt, Cu, Ag, Aua<0?jStC/flV>£n5. 
15 ±IBiE@Stt#JK (iESttfi) fe-r>^-^l/-hT^'J5 1 OA-r^> 

e r r e r 6 tt* $ tlSlSH^-lM Xtt 5 0 0 A (t>^XhD- 

20 A) HTffl«lt»5It«t<. 2 0 0AKTO»^§Ii^ 

2° &±T**£fcjWf*K» 0. 5° J^T&S-^ckOffSb^o 
£>MtHi£# (102) Cfflt^nS^O^^iCffflT^S, ±f2&S 
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2 0 4) 

U =f- V A ^ >©{5i#^ffl t? # -5 . 
10 tLT, ^KttlXl 0-3s/cm^±. «fc 0 L < tt 5 X l 0 "3 

^til»<!:bTtt« «*fcf, H 2 S0 4> HC1, HN0 3 M. U 
^£Af*> (Li 1 ) tJKX^^XBF;, PF 6 \ AsF s ", CIO/, CF 3 S0 3 

15 BPh 4 " (Ph : 7i-iH) ) J&>e>fc5t£, Rtf^t! b bft 
So Sfc, thUCA-ftX 7J'J^A-f:t>> fh77W7>^ 

U ;U> 7°n tf — F. X^U>;&-:#*— K y/fiW-# 

^_ h> ytX-rM-tf*- K y/fWA75K, Th7kFD7 
Xho^>-£>, y^/DDI^X y'lF^yl^X 1, 2-v 
/F^yx^y, ^7DD^>if>, r -^d^ h>, WV7> V 
25 Z)Vfcy>. "FD/^>> y/fMJl'771'F, v^^HtJI^+S/ 
h\ XWtt^fr* 3 -y^U- 2 U ->V jFfh7 

tFo77>, 3 - "/n tf;p-> !*/">, -mitU-O, £ft;*;*3fcU;k 
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X7 U £)I&#TTl^LX««££J&7j<£ fefr^ <7>#<fcU. 

* y ; wfcifl x y ;mis u x s ^ <k l ■ & o # 0? * u ^ - >? )v \tm 1 1 x 

HUl2-tA°l/-^tt, ^i^Ttl2 0 2 ^112 0 3 ©ffi*fc§Bfr< 
25 ttSSfc* 

^^B^^-Mi^^w^i^tLTK, 
5^ ^^^x/w 7;io£fc<fc*a*&£. f©^tt>- 7,/u^)^nmm<D 
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5 J£TFTteL B13S:r>'EI4§#PI,LT> mm^ftifltiliC^Tck Oil 

10 £o 

0 3:fc<kr£m 4 Cl&^T, 30 1t4 0 3ttll, 3 0 3 t 4 0 6 ttlE 
ffi, 3 0 4 £ 4 0 8 teHH^ (ll+t y - 3 0 5 i 

4 0 9ttlg«f (IEffimX«M^i-y7 0 ) , .3 0 2 t4 0 7l^t> 
3 0 6 t4 10tt^^T7h, 4 0 1 te^HH^, 4 0 4(11 

is 4hb«*s, 4i2ttA«'j-h\ 4 13^mu-h, 

4 i 4&3££#£ j e*i- ; en^i-c 

303 tii^i^tx.^13 o it^>&< tbnmm&&ftisrz-t 

rtU-9<D4ir>fc&W3 0 2 ^LTKiSnT* 0 . dOHS&^IE 
20 SSI^ tLT»jEai53 0 5rtlC]Effifll*^JR^$n. ^Sffll^ffiiS^ 

<t LTCOmS^V y 7*3 0 4 0fta$tlTH5. ^ LTjEMftfaom 

<DffiftlZ\$fiZ>r v V 3 0 6^gBfi£nT^<5„ 
0 4(C^T7s/t-f5^^HffiM^-^*?feT«, IEH*S^4 0 4±(C 

#jfc£ttfcjE« 14 0 5£Wr*M4 0 6<h, £ffi&*#4 0 
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